Cocaine and the porcine coronary microcirculation: effects of chronic cocaine exposure and hypercholesterolemia.
To examine the acute effect of cocaine on the coronary microcirculation and whether chronic cocaine administration with or without a concomitant high-cholesterol diet affects beta-adrenoceptor and endothelial functions in the coronary microcirculation. Prospective experimental study. Laboratory and animal research facility. Yorkshire pigs. Pigs were fed a high (2%)-cholesterol diet or a regular diet for 3 months. Animals in both groups received cocaine chronically (7 mg/kg/day, IM). Control animals were fed a regular diet. Responses of the porcine coronary arterioles (90 to 190 microns in diameter) were examined in vitro in a pressurized (40 mmHg) no-flow state using a video-imaging apparatus. Acute application of cocaine caused a significant contraction with a mean maximal diameter decrease of 14% +/- 5%, which was markedly reduced by muscarinic blockade but not significantly affected by alpha 1-adrenergic blockade. Lidocaine or procainamide had no vasoconstrictor effect. Chronic exposure of animals to cocaine diminished contractile responses to cocaine and reduced relaxation responses to the nonselective beta-adrenergic receptor agonist isoproterenol. Phenylephrine caused a minimal (< 4%) contraction of vessels in all groups. Chronic cocaine administration with concomitant high-cholesterol feeding attenuated endothelium-dependent relaxations to serotonin, whereas endothelium-dependent relaxations to bradykinin were unaffected. Endothelium-independent relaxations to sodium nitroprusside were similar in all groups. These results suggest that cocaine can exert a direct vasoconstrictor effect on the porcine coronary microcirculation via a muscarinic mechanism. Chronic exposure to cocaine significantly decreases beta-adrenoceptor-mediated relaxation and blunts endothelium-dependent relaxation to a small degree.